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THE WEATHER AND CIRCULATION OF JULY 1954

One of the Hottest Months On Record in the Central United States

H. F. HAWKINS, JR.

Extended Forecast Section, U. S. Weather Bureau, Washington, D. C.

SUMMARY OF UNUSUAL WEATHER FEATURES

One of the most striking facets of the circulation during
July 1954 was the persistence of weather type over many
regions of the Northern Hemisphere. The results of this
persistence were widely noted and deserve mention.

Great Britain experienced cold and stormy weather
with only very brief interludes of more pleasant conditions.
Central Europe was similarly plagued. Since June
weather also had been stormy in Europe, 70 continuous
hours of rain and snow on the Alps in early July sent the
Danube well over its banks. This flood was characterized
as the worst in centuries. At one time the river flooded
a stretch of some 300 miles from Vienna upstream. As
the crest passed downstream both Vienna (July 14) and
Budapest were hard hit and surrounding farm lands were
inundated.

Late July floods were also reported from Iran and from
East Pakistan and eastern India but these were dwarfed
by the accounts of Chinese disasters, Apparently wide
areas of China were deluged with rain in early July and
the rising waters congregating in the 3,100-mile long
Yangtze River left widespread destruction. Hundreds of
miles of the Yangtze Valley were flooded and a new all-
time high water mark was recorded at Wuhan as late as
mid-August.

In contrast to the cold and floods so prominent else-
where, the United States was troubled by heat and
drought. Their greatest effects were felt in the 6-State
area; Nebraska, Kansas, Oklahoma, Louisiana, Missouri,
and Arkansas, as well as northern and western portions of
Texas. Above normal temperatures were both persistent
and extreme—on the 14th St. Louis recorded 115° F. and
East St. Louis 117° F., the highest temperature ever re-
corded on or east of the Mississippi River. Deficient
rainfall combined with searing heat compounded the
drought conditions remaining from June [1].

THE HEMISPHERIC CIRCULATION

Figure 1 shows the mean 700-mb. flow pattern for July.
At polar latitudes there were two troughs present which

t Bee Charts I-XV following p. 217 for analyzed climatological data for the month,

resolved into a five-trough pattern in the westerlies of
middle latitude. Of the ridges between these troughs the
continental ridges (Canadian, Eurasian, and East-Asian)
were accompanied by well-marked height departures from
normal (dashed lines in fig. 1) centered farther north than
their Atlantic and Pacific counterparts. The general
warmth of the higher-latitude continental ridges is
attested to by the 200-mb. ridges of figure 2. Over both
oceans the maritime Highs of sea level (Chart XI) and
700 mb. were conspicuously absent at 200 mb. Con-
trarily, anticyclonic conditions intensified up through the
200-mb. level over the United States. Similar relation-
ships were noted in July 1953 [2].

Cold stormy weather over Britain and Europe was
associated with the trough which tilted negatively from
the Icelandic Low to the Balkans. The departures from
normal suggest a much stronger than normal north-
westerly (cyclonic) influx of marine air into western and
central Europe. The Chinese flood seems most closely
related to the deeper than normal monsoon trough over
Asia and the blocking High west of Sakhalin (fig. 1).
This configuration, together with the minor trough over
Korea, apparently led to the stronger than normal
southeasterly components (both at sea level and aloft)
north of 35° N, and stronger southwesterly components
south of 35° N. These conditions could be regarded as a
concentrated localization of the normal monsoon circula-
tion.

The upper level circulation affecting North America
was of the most frequent summer type, i. e., a trough off
either coast with a warm High over the United States
(most recent exception was July 1950). July 1954 was
distinguished, however, by a number of features: (1) the
abnormal strength of the troughs, (2) the Canadian ridge
which was farther east and stronger than normal (4260
feet), and (3) the persistence of this pattern and its
cumulative effect.

CIRCULATION PATTERN OVER THE UNITED STATES

At 700 mb. the dominating circulation feature was the
upper level High centered over southern Missouri. This
anticyclone was stronger than normal (480 feet) and
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FI1GURE 1,—Mean 700-mb. contours and height departures from normal (both in tens of feet) for June 20—July 28, 1954. Anticyclonic circulation over the United States with a trough
off either coast appeared to be a stable regime with hemispheric interrelations which prevailed most of the month,

(characteristic of the 1954 summer) had a well-defined
east-west axis of above normal heights which was centered
about 35° N. The High seemed even stronger at higher
levels (fig. 2), as previously mentioned, but was only
weakly reflected at sea level. In fact, sea level pressures
were below normal (Chart X1, inset)—an obvious effect of
a warmer than normal troposphere. (See also June 1954,
f1]1.) Figure 3 affords a comparison of the relative vor-
ticities at 700 and 200 mb. The strengthening of the
anticyclonic and cyclonic vorticity centers at higher levels
is quite common but not always so well marked. It may
be interesting to note that although the maritime Highs

(Chart XI) almost disappeared at 200 mb. (fig. 2), the
shear to the right of the “mean jet” was associated with
the maintenance of anticyclonic vorticities throughout the
troposphere.

This “jet” (fig. 2) along the Canadian-United States
border was somewhat stronger than normal but very close
to its normal position. The contribution of such a jet
to the maintenance of an upper level High to its right
(over the United States) has not been thoroughly investi-
gated. However, its role in long-sustained circulation
patterns where persistent fields of divergence prevail
through deep atmospheric layers appears to be an impor-
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F16URE 2.—Mean 200-mb. contours (in hundreds of feet) and isotachs (dashed, in meters
per second) for June 29-July 28, 1954, Intense ‘‘jet” along United States-Canadian
border was stronger than normal. Note United States High (fig. 1) intensified aloft
while maritime Highs almost disappeared.
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FiaURE 3.—Vertical component of mean relative geostrophic vorticity June 29-July 28,
1954. (A) 700 mb. Isopleths are drawn for units of 5 X 10~8 sec~!, (B) 200 mb. Iso-
pleths are drawn for units of 10 X 10-¢sec-!  Anticyclonic vorticity increased markedly
aloft over the continental anticyclone and increased more slowly over the maritime
Highs which have almost disappeared at 200 mb. (fig. 2). )

F1cURE 4.—TFrequency of cyclone passages (A) and anticyclone passages (B) (within §°
squares at 45° N.) during July 1954. Unusual number of eyclones occurred to right of
upper level “mean jet"”, however, major cyclone track was well marked in southern
Canada. Cool Canadian Highs maintained mild summer weather over northeastern
United States.

tant one. Curiously enough, quite a few sea level cyclonic
systems (fig. 4A) occurred to the right of the “mean jet”
under the area of anticyclonic shear aloft. This was in
marked contrast to the relationship more frequently noted
in this series of articles. Inspection, however, reveals
that these were weak Lows on, or associated with, the
trailing fronts of primary systems which were travelling
eastward through Canada north of the daily (and mean)
jet. The formation of such closed centers may well be
associated with the warmth experienced in the United
States and with an exaggerated sea level intensification of
the southern end of the migratory westerly perturbations.
In general, the primary track of significant storms lay,
as usual, to the left of the mean jet and bore a normal
relationship to upper level steering currents.

Stronger than normal westerlies off the United States
west coast produced {requent intrusions of cool Pacific
air masses. These invasions did not result in the appear-
ance of a path of anticyclones across the Pacific coast in
figure 4B because only closed high centers are tracked in
Chart IX. Usually the Pacific surge formed a closed
center first over the Plateau or a mountainous area to
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the north, and frequently it was joined or reinforced by
a polar High. The major anticyclone track was from
Manitoba southeastward through northern Ohio thence
eastward off the coast. Thus there was a fairly sharp
crossing of the mean 700 and 200-mb. flow patterns to-
ward higher heights and increasing anticyclonic vorticity
aloft. Also, the crossing occurred where the continental
“mean jet”’ was weakest and the cyclonic vorticity was
least.

TEMPERATURE AND PRECIPITATION

Mean temperature departures for the month (Chart
I-B) were closely related to the mean circulation features
at 700 mb. The mid-latitude cyclonic fetch of westerlies
off the west coast and the maritime intrusions previously
mentioned effected below normal temperatures from the
far Northwest (—4° F. in Washington) south-southeast-
ward through eastern California. Coastal California was
warm as frequently happens when cool air fills the interior
valleys and the sea breeze is minimized. Cooler than
normal conditions also prevailed over the Northeast and
Great Lakes areas under generally below normal heights
and northwesterly cyclonic flow. Polar air accompanying
the Canadian Highs (fig. 4B) maintained fairly pleasant
summer weather. The Florida peninsula was also slightly
cooler than normal under a weak upper level trough.

However, the greater portion and, roughly, the geo-
graphic center of the United States was warmer than
normal. Monthly temperatures averaged nearly 6° F.
above normal in parts of South Dakota, Tennessee, and
Texas. Southeastern Kansas and northeastern Oklahoma
averaged 8° above normal with adjacent areas of Kansas,
Missouri, Oklahoma, and Arkansas more than 6° above
normal. Thus the warm upper level anticyclone and
above normal heights provided a shield against prolonged
or pronounced cold air intrusions while affording optimum
opportunity for insolation,

Figure 5 shows the peregrinations of the 700-mb. 5-day
mean anticyclone during July. In June the mean High
was central over Georgia-Alabama, but it began to retro-
grade at the end of the month [1]. Its continued retro-
gression during July was one of the notable features of
the month. The upper level anticyclone moved slowly
westward during the first half of July. It dominated the
lower Mississippi Valley continuously until rapid and
more irregular movements became evident on the 19th.
These culminated in a splitting of the mean High at the
end of the month., While it prevailed over the central
United States extreme temperatures were observed over
fairly wide areas.

Figure 6 shows the absolute maximum temperature
(upper numeral) of record through 1953 ; the lower numer-
als are the July 1954 maxima. Thus, Sheridan, Wyo.,
tied its record maximum of 106° F.; Caspar, Wyo., set a
new record of 104°; etc. Table 1 shows (from currently
available records) where and when absolute maxima were
broken.
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FI1GURE §5,—Position and Intensity of 5-day mean High (at 700 mb.) for July 1954. Dates
(upper numerals) are mid-days of overlapping 5-day perlods; lower numersls are inten-
sity in tens of feet. Slow retrograde movement of anticyclone and its domination of
mid-continent area are evident for first half~month.

Inspection of figure 6 also reveals that many stations
of the Central and East Central States, where new maxi-
mum records were not set, came within one or two degrees
of their all-time highest temperatures. These eastern
extensions of extreme warmth came with the passage of
cyclonic centers to the north. In the quickened westerly
flow of the warm sector, the hot air of the Midwest was
advected eastward. Although this air was modified in
its travels, a number of new absolute maxima were es-
tablished in eastern States and near record temperatures
were fairly common. These conditions (in the East)
were mainly temporary with relief supplied by passage of
the cold front,

In the Midwest, however, the heat was both more
intense and most persistent. At Wichita, Kans., the
maximum temperature was 100° F. or over on 20 days of
July. The average maximum for the month was 102.6°,
the extreme, 113° (1° below the absolute maximum).
The mean monthly temperature was 89.3°, some 8.4°
above normal—the hottest month on record!

Appreciation of the total effect of such temperatures as
these is incomplete without precipitation data. Chart I1I,
the July precipitation anomaly, indicates that under the
strong upper level anticyclone precipitation was totally
inadequate. From west central Texas east-northeastward

TaBLE 1.—Value and date of new absolute maximum temperature
records established during July 1954

Temper- Temper-
Station ature | Date Station ature [ Date
°F, °F,

Casper, Wyo__..—______ 104 12 {| Columbis, Moo -coeo. 113 4
Colorado Springs, Colo_. 100 13 || St. Lowis, Mo.._.oooeo 115 14
North Platte, Nebr.__... 12| 11| Springfield, I_......_- nz|
Norfolk, Nebr 113 11 || Youngstown, Ohio....__ 100 14
Tulsa, Okla_.... . 112 14 il Huntington, W. Va_____ 105 14
Dallas, Tex..._.. - 111 25 || Greensboro, N. C._...._ 102 14
Austin, Tex._.. 109 | 26 | Frederick, Md.... 2222 102 @
Springfield, Mo__..__.__ 113 12 i| Wilmington, Del......_. 102 ki
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Fi6URE 6.—All-time maximum temperatures of record through 1953 (upper numerals) and maximum observed during July 1954 (lower numerals) in ° F', New absolute maxima

are underlined; x—x indicates data not available.

to western Tennessee and north-northeastward through
Oklahoma, Kansas, Missouri, Iowa, and eastern Nebraska
precipitation amounts were less than half of normal.
Oklahoma received only 24 percent of normal precipita-
tion, Arkansas and Missouri 39 percent, Nebraska 42
percent, Towa 48 percent, Kansas 49 percent, and north-
western. Texas from 0 to 25 percent. As can be readily
imagined, the combination of record or near record tem-
peratures and strongly deficient precipitation brought
about major drought conditions. There is not currently
available any total index of drought conditions which
measures the combined effect of temperature and precipi-
tation. However, soil and plant moisture losses with
temperatures over 100° F. and appreciable air movement
were enormous.

Thus July brought the persistence and expansion of a
drought regime which began to affect the central United
States during late June [1]. The result of this sequence
was extension of the federally recognized drought disaster
area eligible for federal aid. To Colorado, Wyoming,
New Mexico (where spring and early summer had been
dry, and July precipitation was insufficient) and Texas
(where drought continued) were added Oklahoma and
Missouri. Six other States appealed for such aid:

Note many new maxima and approach to all time records from the Rocky Mountain States to the east coast.

Kansas, Arkansas, Tennessee, Alabama, Georgia, and
Kentucky. Drought conditions also threatened a number
of eastern States. From the Carolinas to New York
precipitation was generally less than normal (New Jersey
received only 36 percent of normal July precipitation)
and in many eastern localities the drought was severe.
The pattern of appreciable precipitation (Chart III)
can be reasonably associated with the mean circulation.
In the far Southwest (Arizona, Utah) shower activity was
more marked than usual in the western moist tongue.
These moist air injections were propagated northeastward
and rains were noted in Colorado, western Nebraska, and
the Dakotas. Propelled by the circulation around the
upper level anticyclone this moisture contributed to above
normal precipitation in Minnesota, Wisconsin, Illinois,
Indiana, Michigan, and Ohio. These rains were of the
frontal and air mass shower type with instability usually
released by the influence of westerly perturbations which
were centered farther north, or by overrunning of the cool
Highs. Precipitation was also noted from eastern Ohio
southward along the Appalachians as the moisture con-
tinued its trajectory around the upper level High. In
Florida, precipitation was above normal under the weak
trough aloft, and the immediate Gulf Coast from Louisiana
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FIGURE 7.—(A) Sea level synoptic map, 1:30 p. m. Est, July 12, 1954. Extreme temperatures occurred over central United States in advance of the cold front. (B) 500-mb. map
10 p. m, EST, July 12, 1954. The air over Missouri was turning anticyclonically and trajectories show advection from the west along northern edge of the High. Note well-marked
jet to north. (C) Sea level synoptic map, 1:30 p. m. Est, July 14, 1954. Note similarity to frontal trough of the 12th over central United States but contrast in gigantic “warm

sector” across the East Central States.

New maximum absolute temperatures were established over a wide area preceding the cold front passage.

{D) 500-mb. map. 10 p. m, BT,

July 14, 1954. Ridge now extended eastward much more prominently than on the 12th, Waesterly winds aloft occurred almost all the way to the east coast and the jet to the north

showed winds of 70 knots or better at this level.

to mnorthwestern Florida also received above normal
precipitation. The latter was due to a small tropical
disturbance which saffected Southern Louisiana at the
month’s end (Chart X) as the upper level anticyclone split
in two.

In the far Northwest, coastal Washington and Oregon
had above normal precipitation under the cyclonic south-

westerly flow and below normal heights at 700 mb. The
moisture track extended eastward through northern Idaho
and western Montana and was generally associated with
the passage of trailing fronts. Elsewhere the arid sec-
tions of California, eastern Oregon, and southern Idaho
received little or no precipitation.
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Fioure 8,—Time section of soundings at Columbia, Mo., July 10-15, 1954. Vertical (pressure) scale is logarithmic.
Lines of equal mixing ratio are drawn for every 2.5 gm./kg, of dry air. Approximately dry adiabatic lapse rates

for every 5° C. and by dashed lines where analyzed for every 10°.

Potential temperatures are indicated by solid lines where analyzed

are indicated by solid vertical lines adjacent to the portion of sounding where such conditions prevailed. Maximum and minimum surface temperatures are given in° F, and

in terms of potential temperature in °© C.; they are interpolated in the time scale by estimating time of occurrence.

THE HOTTEST PERIOD

The establishment of so many new absolute tempera-
ture records during July quite naturally led to some
curiosity as to the structure of the atmosphere accompany-
ing their occurrence. What follows is a brief examination
pertaining chiefly to Columbia, Mo., from July 10 to 14.
New records were set on the 12th (113° at Columbia and
Springfield, Mo.) and on the 14th (113° at Columbia and
115° at St. Louis).

Figure 7A shows the sea level synoptic situation at
1:30 p. m. Est, July 12. The frontal trough extending
from Michigan southwestward had formed east of the

Note frontal surface at 820 mb. on July 13, 0300 GMT.

Continental Divide and had been located in the eastern
Dakotas on the 11th. 'The small Low in eastern Montana
(fig. 7A) moved eastward to the Dakotas on the 13th and
by the 14th this trough was similarly extending from
southern Michigan southwestward to northeastern Kansas
(fig. 7C). In both cases the extreme temperatures
occurred in the general westerly drift which preceded the
cold front passage. This flow, while by no means strong,
probably assured some adiabatic warming in lower levels
through downslope motion but the effect was not marked.

The 500-mb. map for 10 p. m. st of the 12th (fig.
7B) shows the strong upper level anticyclone centered
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soundings for this period.

over the Kansas-Missouri border. Winds were north-
northeasterly over Missouri but their trajectories were
strongly anticyclonic and the vertical structure might
well be expected to show the characteristics of subsiding
air, Of further interest is the strong jet to the north
where winds were 50 knots or better (at the 500-mb.
level) near the Canadian border. On the 14th (fig. 7D)
the 500-mb. High was still located near the Kansas-
Missouri border but a much stronger ridge extended
eastward through Tennessee and North Carolina. Winds
north of the ridge line and in mid-United States latitudes
were westerly aloft from the Central Plains eastward to
the east coast. The jet was again well marked with
winds of 70 knots or better over the lower Lakes at 500
mb. Absolute maximum temperature records were set
from Tulsa, Okla., as far east as Greemsboro, N. C., in
one gigantic ‘‘warm sector.”

Figure 8 is the time section of the soundings for Colum-
bia, Mo., from July 10 to 15. The following general
observations are possible.

1. The lower troposphere warmed from the 10th to the
12th. This warming was accompanied initially by in-
creasing values of the mixing ratio and seemed due partly
at least to warm air advection at lower levels as cool
air gave way to warm.

2. During this same period cooling was evident above
200 mb. with some evidence of vertical stretching in the
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upper middle troposphere. The tropopause was well
marked and lowered during this interval.?

3. The tropopause rose fairly steadily from the 12th
on, and the upper troposphere gradually grew warmer.
However, the tropopause was high throughout this se-
quence and colder than normal (see fig. 9).

4. From the 10th through the 13th there was probably
a general stretching superimposed upon other effects.
No single or simple subsidence inversion could be identi-
fied through available soundings. It is possible that sub-
sidence was effective through deep layers and that any
tendency to stabilize the lapse rate was negated by
insolation.

5. Insolation undoubtedly played an important role.
On the 12th, 13th, and 14th percentages of possible sun-
shine were 99,100, and 100 respectively and solar radia-
tion measured 743.7, 738.9 and 736.1 gm. cal./cm.? re-
spectively at Columbia. From rough calculations 8.
Fritz has estimated (private communication) that with
incoming radiation of this order, a warming of the tropo-
sphere below 500 mb. of about 1° to 2° C./day may be
realized. In a more stagnant situation during August
1953 [3] a warming of about 1° C./day through most of
the troposphere was apparently due to a combination of
subsidence and solar radiation.

6. The surface potential temperature maxima in the
afternoons of the 12th and 14th corresponded to values
of potential temperatures occurring at relatively high
levels in lower troposphere. Cloud evidence would not
suggest any deep unstable layers and it may be inferred
that either subsidence was occurring or that the super-
adiabatic conditions prevailed only near the ground.

The lapse rate at 1500 aMT (9 a. m. BsT) of the 12th
is compared to the normal in figure 9. It is clear that
the tropopause was well marked, colder than normal, but
perhaps about average in height (the normal in this case,
however, is the average of only a few years of July sound-
ings at St. Louis) [4]. The best-marked inversion, at
910 mb., appears to be the remnant of the strong ground-
radiation inversion. The other two stable zones at 650
and 520 mb. cannot be traced through the series of
soundings and also appear higher than might be expected
of subsidence inversions. Extreme warmth of the sound-
ing on the 12th (lower levels) is apparent by its displace-
ment from normal.

The absence of a well-marked, persistent subsidence
inversion in a somewhat similar situation has been noted
by Klein in a previous article [3] and substantiated by a
more thorough investigation by Fritz (private communi-
cation). It seems likely that these inversions persist
only when a sea level anticyclone is present under the

2 In these soundings the tropopause was not only the coldest temperature of the sound.
ings but also the point where the lapse rates changed from near adiabatic to isothermal
or (more frequently) to inereasing temperatures with height.
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upper level High and when low level heating by solar Continental Anticyclone,” Monthly Weather Review,
radiation is not adequate to destroy them. vol. 82, No. 6, June 1954, pp. 163-171.

In summation there was no single outstanding charac- 2. H. F. Hawkins, “The Weather and Circulation of
teristic or process which appeared to dominate during July 1953,”” Monthly Weather Review, vol. 81, No. 7,
the occurrence of the absolute maximum temperatures. July 1953, pp. 204-209.

There was evidence of downslope motion in low levels, 3. W.H. Klein, “The Weather and Circulation of August

subsidence through deeper levels, warm air advection, 1953 —Featuring an Analysis of Dynamic Anti-

and strong insolation. Furthermore, the influence of the cyclogenesis Accompanying Record Heat and

marked jet to the north remains to be evaluated. Drought,” Monthly Weather Review, vol. 81, No. 8,
August 1953, pp. 246-254.

REFERENCES 4. U. S. Weather Bureau, “Upper Air Average Values of

Temperature, Pressure and Relative Humidity Over

1. J. 8. Holland, “The Weather and Circulation of June the United States and Alaska,” Technical Paper No.

1954—Illustrating the Birth and Growth of the 6, Washington, D. C., April 1949,
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July 1954. M. W. R.

Chart I. A. Average Temperature (°F.) at Surface, July 1954.
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A. Based on reports from 800 Weather Bureau and cooperative stations.

The monthly average is half the sum of the monthlyl
average maximum and monthly average minimum, which are the average of the daily maxima and daily minima, respectively.
B. Normal average monthly temperatures are computed for Weather Bureau stations having at least 10 years of record.
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Chart III. A. Departure of Precipitation from Normal (Inches) July 1954.
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Normal monthly precipitation amounts are computed for stations having at least 10 years of record.
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Chart VI.

July 1954, M. W. R.
A. Percentage of Sky Cover Between Sunrise and Sunset, ]uly 1954
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A. In addition to cloudiness, sky cover includes obscuration of the sky by fog, smoke, snow, ete
visual observations made hourly at Weather Bureau stations and averaged over the month

. Chart based on
E B. Computations
of normal amount of sky cover are made for stations having at least 10 years of record
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A Percentage of Possible Sunshine, July 1954

Chart VIL
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Computed from total number of hours of observed sunshine in relation to total number of possible hours of
sunshine during month. B. Normals are computed for stations having at least 10 years of record



M. W. R.

4.

5

July 19

92

LXXXII

'PI0231 JO SaBaA ¢ JSBO[ 3B JulARY SUOI}RIS J0J paynduwiod aar

S[RULION  "UMOYS ®BIBD 9SOY} JOJ UBY} JopIM o' A0Ban0oR JO SHWI[ yoiym J10J Bjep Adrjuowa(ddns woay paure}qo o4e S9)BWISD Joyln ‘}Ieyd U0 UMmoys aIe

SOUl0SL10J vIRP 2ISBE] " (-

‘WD C[eo rwd 1 -— Ao[uel 1) s£[Sur] Ul 9OBJINS [BJUOZLIOY B UO POAIDIAL ‘DSNYIP + J034Ip ‘UOIJBIPEBI R[OS A[IBD UBDIW SMOYS }1Iey)

08 S8

06 56 001 ot

209 ONY (OE 1V 3N¥L NOILD3rO¥d TYNHOINOD 1438WYY

v 00 00z 004 °

©
SN 40 v
L
A +

i

L0
R ] Q

G

ueAeS.
e

wodth
£

oo
CTC !
pTR

|, 309%

aqsnotl ’:Ee!_.oi 10 Lot o s¥R0
o

|

-

- AJ/, ) 2 & n.v oM
Gaig AN
) e s._.,&

\ auaiey
2ings N~ jiodedyus .
wupueN v o ¢ . 269 eHon
— sed BN
i ﬁ. k4 T
v U EXO))

o |

e s
sowanedd ,,._, .E‘m//,,w ooy AW

N & . :_uw&OP.:a

o
vE9

Nl o 0200"
n T Sger” VPN il
ppuucs wopor S8 — — ;

ujoour}

’ Z ot _
g N
wokd vod w0085 7 aymg yuon N Ta

sQ
L WOBN
o N

© oduertQ

noig A
S Kyg xnoi§

fyg sopeUd
o

LT Lgi®

958030 T

e o / '
3

\odea @I

285 A=

Aoswusig
o3}
- 3 o
Aing, y
= ] s|1AeQ
o

a0y pUBIY

ST 4
o

neatoy  RUIQUAJ

/@
& __.,

S8 06 56 ] .

[PWION JO ®OM#SQUH®n~ }esug

.¢m.mH A[n[ 'uorjerpey 1e[0g Are(] 9briaAy
"PGSET AIn[ ‘esnfi( + 30011 ‘UoTjeIpRY IR[0g JO sen[eA Afie(] aberasy

TIIA 3eYD




2
Joy

LXXXII

MW R,

July 1954.

POPR[IUL 0.1 DI0W 10 S.an0Y 17 0] PoYIIuapl o( PInod YdIym SI93udd asoyy A[u() uonsod MaU }8 UOI}BULIOJA SIIBDIIPUIL
R Ut oul poyse(]  rumoys potdad ao0f 1ojusd Lreuoneis jo uonisod ojeaipur saaenbg 'suonpisod A1anoy-g SurusAejur s3eoipul S30(]
SRQUIW 3soarou 0} sanssoad ‘Ao[aq 0ansy. ‘93ep S03RIIPUL (DA dAOQR 2anSL] L, 'S [ (W B (gL 18 19jUusd Jo uonisod sa3eoIpUl B[IAIN

56 . 001 G0l 011

540
e

L S v

09 LV 1377vHVd OYVANYIS e ; S30NLILVT SNOWVYA 1v S3ITIW 30 37v0S ,
_ NOILO3MO¥d OIHdVY903IYILS ¥VIOd . . 0001 006 008 00Z 009 00S 0OF OOE 00Z 0OI O 0S 001
o | co. g T e = 202
@ . Co N Ny |
. _ A \ |

|
JT 20
[
[
I

009
a8

OF
S
6

]

oyl G991 0L1 SLL 081

0cI1

08 001 0ST 091

V56

T Anf ;96@ ©ag je mwcoﬁohoﬂuaaw Jo s19jua) jo syoei], ‘X HeyD




M. W. R.

July 1954.

94

LXXXII

‘sjoquids Jo uoneue[dxs 103 X 3IBYD 99§ I, S 'O "W "B (g:) 38 I93udd Jo uonisod s93BIIpUL [OIL)

08 G8 06 G6 001 SOt o1t git

- ,09 1V 137vdVd QYVANVYLS —
NOILLO3MOY¥d OIHdVY903Y3LS HVI0d

e

. & S$30NLILVT SNOIYVA LV S3TUW 40 37vOS
== J\ 0001 006 008 00 009 005 00y O0E

SR

00¢ 00T O 0§ 00l

\

— b e

—
i

05

b

= 7 oe

02|

oy

061 091

"PGET AN[ ‘[9A9T ©OG je SOUO[DAD) JO s19jud)) Jo syde1], "X HeyYD



M. W. R.

July 1954.

B}

9

LXXXII

OFGT 03 Aotad 9310400 IR 03o1dwod Jsowr jo savok (Z 9yl 10f (6e61-6681) SR IOUYIBD A [BO1103SI} 9Y3 WoJj s3uipead uo paseq pLid puoweIp € ut Suoi}ods

's3uipeaad "I,°S i ‘wi-d gg:p pue "w v

)

~JUL ()T 40} PUT PI0ddd JO SIBOA (T I5BD] 18 BUIARY SUOIIRIS J0] PanduWioD o4 S[BWLIOU 24NSSodd  “Yjuow oy Sunmnp wied sem o sjurod ssedwon 9] WoIy Ma[(
pursw owiry Jo 28ejudded Moys SaSoapulpg

19U} JO so8eJI9A® 9Y) WOJJ paure)qo oar saanssoxd [9a9] vas ofevioAy
5t 08 58 ‘

0 wms® ekvanoe) o 00T GOl o011 .

St

s L

S
9 ur </ S\
6z /63oV{Masuza shundm gz

o 3 *

,ésﬂ:: Ky xnoig _

D=

- el |
2 voiny A4 pidey
| o o
~pro s | Sl '

: XN
Aen=7 I o3 P l‘
b3y "KL
Ao o FOVIIM o,
ST 3y
N TR

oS\

se)
o

/

0001 206 008 00/ 009 00S 00y OOE 002 001

a

S30NLILVT SNOIVA Lv S3TIN 30 3TVOS

0 0§ 001
T e e B 207}
AV AN
A A A ) / Lo |
B G el 160€
N Vol
// // ,. \ \ \
G Y
05

SO L e e

09 1/ 1371V4Vd QYVANYLS

G2

0zt Ovl  0SI 091 S91

.vmmw A[n[ ‘TewION WOIf (‘qui) 8insselj abeIisAy
Jo ainjreds(d :3osuj

"PG6T A[N[ 'SOSOIPUIp| ©0°JING pUP (‘qUI) 9INSSIJ [9AST ©OG 9bHrISAY

IX HRUD



RY

M. W.

July 1954.

96

LXXXIT

"9[BIS 130J0BIE] AU UO poods puLm 93BIIPUL SQIBG PUIAy "I, "I "D 00E0 38 U B} SUIMEL UO PIseq I8 Pa.l Ul UMoys asoy}
ST 0012 18 SUOIIEALRS(O Uoo[[eq 30[id UO paseq I YoR[Q UL UMOYS SPUIAy "L "I D 00€0 38 SUOI}BAIDSGO SPUOSOIPBI UO PISBY SULIBYIOS] PUE SaUL[ IN0JU0D)

06 6 e o0 011 STl

“

GOt
e 3 Cwdu) AL 190713 A
v \ Gzsl « ] oLuilog=yv zi sl 0z 06 Or 0§ GL 00)0GIO00E
. ., S guitgz=yv 9 S'L o1 6L 02 G2 SLE0SSLOSE
1 : S 0z < i e S
. - . S P —— I3 / o g =g 24 g 601\
. 02 * ~ :E.Q/Bn,n qv) 8025 14040088 \ § \
S \
i : : . N Vo
5 oy N \ | !
i R o

T epojaip pepl Uejjezeyy
4 © =
NS \

=
=
=
&::3_,,5,:( ;\
T o T*@ei
S30V4dNS 3Y¥YNSS3IHd LNVLISNOO
37vD0S ANIM  OIHdOM1S039
uQN S30NLILVT] SNOMVA L1V S3TIW 40 37vOS
6001.5906 09g 004 009 005 00y 00E 00Z 001 O 0§ 001
he - 74 gy 02
) ) (. W
\ | [
et o0E
! | o
|
1505
1609
206

q377vHVd QHVANYLS
PHd OIHAVHO03IHILS ¥V 0d
N v

o€

SE

) R | ov
% RENS G g P \
\ T £ [
TR Y 2
N AeTe) o R s
NP L "
ok / \/\u / % / % & 0
o anos A% / o 2 =
< / I e 9 |
# | | TR \ |
0¢ 08 001 ozl oyl 0S1 091 081

"$GET AN[ '('['S'w) IO O0ST I° SPUIM }uemsey pue “qu 0GQ e D, ul amjeredwse], sbeisay ‘ooeung
einssold ‘qW-0GQ oY} Jo (s1939w otweudp g0 = ‘w'd b T) s19jo]y [erjusjodosy) ul Jybey otwreui (] obersay IIX HRYD



97

LXXXII

M. W. R.

July 1954.

O[OS 130J0TO v} U0 poads puls 9JBIIPUL SqIRG PUIM T, "IN *D) 00E0 3B USHE) SUIMRI UO PISB( od' Pal Ul UMOYS SOy}
SLTIT) 0017 I8 SUONEBALRSQO Uoo[[Rq J0[1d U0 PIST] d4B NOB[q Ul UMOYS SPUIpy "L ‘I "D 0080 Y& SUOI}BAIISGO SPUOSOIPBL U0 PISB( SWLIAYIOSI PUB Soul| IN0IUOY))

] 6L 08 . o8

g6 wivanoe| o 00T G0l o1l Il

RO T ) 40y Tl
0L wiigg=y v g Gl [or4 0€ Oy 0S GL 001 0SI00€E
SuwiBge=yy g . SL (o]} Sl 02 G2 G'LEOSSLOSI

e e e o et 0z

vx/“ LSRN AN ?mﬂc\; 1 !
(wd60G=4 ) 8025 14047058 N /

V) \ I

\ /,, \ | |

AN

Wi

0l

o8
\

W
N quel
r . 2
= e \ E / .

4

T ewopafANepn) efiezey .

14

AN

O
Engeny,)

uowy ues O 120 o
r/o + NI~

£ FZ o

1anLiI1y

0y

S30V4¥NS 3¥NSS3¥d  INVLISNOO

37V0S ANIM  DIHdJOY1S039
S3QALILYT SNOIMVA LV S3TW 40 3v0S

oz 009 005 ootomv%om 00T 0 0S 00T

S AT

jx/,/f N o0E
{ 0F

7
g
W R \ousog e

)

5 A,? .
QE \ ﬁ | /. ,,,, kﬂ‘ﬁ
SRStanRaany

006

L
P\ = umv*ﬁ
009 TWL131vYHYd G¥VANYLS
O1123108d “QUHdVH903Y3ILS ¥VI0d

o

e

22

)
W

o8

GRS
| 302

AL
/A/
u{ﬁ,\
| so

LT Qe

e

\

G91 0L1 SL1

GZ
"PS6T L[ (‘['s'w) s191 O0OE I® SPUIp juejmsay pue “qu Q7 e D, Ul e1njereduwa], obersAy ‘eoejing
oImsseld ‘quI-QQL °yi Jo (s1ejew otwreudp g0 = “w'd'H 1) siojel [erjusjodosr) ur YBIoy otweuL(] ebereAay I[IX HeYD



M. W. R.

July 1954.

98

LXXXII

*9[Rs 310U OY} UO paads puIM 2JBIIPUL SGIBG PUIA "I, "IN "D 00€0 ¥e SUIMEL UO PISB( 9J8 PAJ UL UMOYS 2S0Y}
CLCIVCD) 0017 18 SUOIIEALOSqO uoo[[eq 10[id U0 poaseq 948 Mor[q Ul UMOYS SPWIA "L "IN "D 0080 1B SUOIIBAIOSGO dPUOSOIPEL U0 PISB( SULIOYIOST pUB SaUl] In0UOD)

(072 GL 08 o S8 06 S6 efegnaey o 00T Got o1t STl
VRS i
. / 93. \ h:c A LA IS RRORT A
R ol wi3og=1y v 2I [ 0z 0€  Ov 05 G 00l 0S! 00E
— : Suiigz=yy 9 st ot Sl 0z Sz GLEOSSLOSL
\ 0 . 0z ~ e A AT e +
\ 4 : ) Vﬁ/ £ g RN NN ms\i/ i1 m i
£ ® \ BUOJIIA PEPNID) Urpezey & 4 (wd606-4) 8025 Js04n088 LS \ |
\ . H s o 2 : E \
F oA L o e vossio] - ; \ : |
\ e x \ {
\ e i o .
\ - , Ayt ) % SIS sz _
: v R , ~ .
. 2 o . opase] & 0 5 =
. S . . o ¥\ 5 X =
i . S ¥ / . ! ey iy 2\ % S N - 0§ —
ooy veg Ot 120 R o oy . . -
; = =
‘ SN , ; =

LY

° Fuusds iy
w_;_,i/f%&m --
wom BN
o
__ eumyexdl
NSO Jaraw olweukposd 860 = wid 31
N ojew 5 aseym wd' S easagu In0juod = 4V
(luewy
L4 g woyepro 4= oY 1
\ |

S30V4HNS 3JYNSS3¥d LNVLSNOO

37v0S ANIM  OIHdOY1S039
$30NLILYT SNOIYVA LV S3TW 30 37v0S
0001 006 008 00Z 009 00S 00 OOE 002 00T O 0S 00T

wsin, f
o uojey

-~ Ay s8pog T - weyy
oigAfy O =
|

¥/nogy,,

4 ﬂ 4, 002
i = , AoOm
||||| — i~ 2L \ o
< Ay A1) pdvy o > \ SRS - T~ 1 {0
! , layg 09 |
St N fr#o\? ; |
i 3 ,. LA r Jugam:‘rgﬂ// W L,aom
oo Mptiel g S | _ 509
/ﬁ”, J

;
G
22

B 6 g
4 -sjje4 (SUOISAR

.»/ﬁ_ o

QI

w

.,  / .

~ |0€

GE

‘$G6T AN[ '(‘T'S W) S8 000G ¥° SPUIM juejnssy pue "qu 0QG e Do ul ainjeraduwa], abereAy ‘eorjIng
eInssa1d "'qu-00G 9y} jo (s1ejew otweukp ga'0 = ‘w'd b 1) s18}9 [eHusjodosr) ur jybrey orwreuig abeiday AIX HeYD



99

LXXXII

M. W. R.

July 1954.

"O[BIS JI0 NBIE 9y U0 Padds puim 9jBdIpuUl SqIBY PUlL

LI D 0060 38 SULMBI UO PISB( ddB PIT Ul UMOYS 9S0Y)
UL 0017 8 SUONIBAIISGO U0O[[BQ J0[Id U0 POSRY dJe JOB[( UL UMOYS SPUIAL

“LIND 0080 1B SUOIIBAIIS(O 9PUOSOIPBI UO PISB( SULIDYIOSI PUE SoUl[ 4N03UO0))

0

Lok 5L 08 o 58 06 56 virgnae1 o 001 S0t ort Stt
(W) AL 1907134
0l wilog=y v 2| Sl oe o€
: Suwilgz=4yy 9 S'L ol St
p (74 h A N X\
q 4 } //ni/"v‘/\/o‘ e m;/..
:;on__:_u T . . S (wd60G=47) 8095 400088\
o 5 M R B
- N
S = ‘
N -
/ B

Ian1iLy 1

916w dweukposd 860 = wid:H 1

asym w g u s anowos = 4T

S30V4HNS 3YNSS3¥d LNVLSNOD

37V0S ANIM  OIHJOH1S039
S30NLILVT SNOIWYA LV S3ITIW 40 3Tv0S
0001 006 008 00/ 009 00S 00y OOE 00Z 001 O 0§ 00T

LN

n0§~00L6

SR i piduy )&
® o, |\ TN

e
OV 137VYVd OHVANVYLS
NOIL23roys IH4VHOO03H3LS uWVI0d

9 m&q /./ i
O X

X

62
X

ok

Ge

0€

SE

B[ . \
.m’hy.,WI-a. = Ng 2 \
Wy 01’..'. Q el 7 \ SR o) ‘,,.\
%? o Xaps @a:t.._ = . % 9 /
P& o\ \ 8 ’i ¢, s © S @
/ & funes B33 = o505 \ /% ’ T b 3
z |
X Ne © ’ ANV /7% \ LI
oy 09 08 00T ozt oyl 0ST 081

‘FG6T AIn[ (‘T's'w) s1@l0 000'0T ¥® SPUIp jupHnsSay pue “qu QQE 3@ "D, Ul ainjeraduwa ], 9bereAy ‘eoeung
8InssaId "'qu-QQg Y} Jo (s1d}ow OTweudp g6'Q = ‘w'd b T) s19}o [eijusjodosx) ur Jybrel] orweuk (] 8beIdAy AX HRYD




